THL'S OPI NI ON WAS NOT_ WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today
(1) was not witten for publication in a |law journal and
(2) is not binding precedent of the Board.

Paper No. 16

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte KUO HUA LEE and JANMYE SUNG

Appeal No. 94-0809
Appl i cation 07/707, 3657

ON BRI EF

Bef ore GRON, PAK and OWNENS, Adm ni strative Patent Judges.

GRON, Adninistrative Patent Judge.

DECI SI ON ON APPEAL UNDER 35 U.S.C. § 134

1. | nt r oducti on

This is an appeal froman examner’'s rejection of Clains 1-3

and 6, all clainms pending in this application. Cains 4 and 5

! Application for patent filed May 30, 1991.
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wer e cancel ed by anmendnent filed July 16, 1992 (Paper No. 7).
Clains 1-3 and 6 stand finally rejected under 35 U S.C. § 103
over the teaching of N shizaka, U S. 4,981, 812, patented
January 1, 1991, in view of the conbi ned teachings of Godejahn,
U S. 4,506, 437, patented March 26, 1985, and O Mara et al.

(O Mara), U. S 5,027,187, patented June 25, 1991, based on an
application filed Nov. 6, 1990. dCaim1 reads:

1. A nmet hod of sem conductor integrated circuit
manuf act uring conprising the steps of:

formng insulating regions on a substrate;

fabricating gate structures on said substrate between
the insulating regions thereby form ng regi ons between
said gate structure and said insulating regions, said gate
structures having insulating sidewalls, a conducting |ayer,
and an insulating top layer conprising a first materi al;

maki ng pol ysilicon plugs between said gate structure
and said insul ating regions;

inplanting inpurities into said plugs;

oxi di zing the surfaces of said plugs and said first
mat eri al thereby causing said inpurities to diffuse into
the substrate to formsource/drain regions of a field
effect transistor, said gate structure being between said
source and said drain regions;

patterning to expose at |east selected portions of
the gate structure;

etching to renove both the oxide on top of the first
material and said first material, thereby exposing portions
of said conducting |ayer but |eaving oxide on top of the
pol ysilicon plugs; and
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formng an electrical contact to said gate structure,
sai d contact extending over said source/drain regions and
extending to said insulating regions.

2. Di scussi on

When conparing the invention appellants claimto the subject
matter the prior art disclosed or woul d have reasonably suggested
to a person having ordinary skill in the art, both the exam ner
and appellants have in this case overenphasi zed the sem conduct or
integrated circuits depicted in Figs. 1-6 of this specification,
whi ch were manufactured in accordance with the nethod appell ants
claim and the integrated circuits depicted in Figs. 3(A-L)-5 of
Ni shi zaka. W believe their focus on the differences between the
structures of the integrated circuits depicted in appellants’ and
Ni shizaka’s figures rather than on the steps of the nmethods of
manuf acturing the integrated circuits broadly clainmed and
described by the cited prior art has brought confusion to this
case. W rem nd both appellants and the exam ner that the

patentability of the clainmed nethod and its scope and content is

the issue on appeal. Just as a product’s patentability may not
be determ ned by the patentability of the nethod by which the

product is made, In re Thorpe, 777 F.2d 695, 697, 227 USPQ 964,

966 (Fed. Cr. 1985) and In re Pilkington, 411 F.2d 1345, 1348,
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162 USPQ 145, 147 (CCPA 1969), so the patentability of a nove
met hod of manufacturing a product may not be limted by the
patentability of the product nade.

For exanpl e, appellants argue that N shizaka forns trenches
and fills themw th polycrystalline silicon which “my be doped
wWth inpurities to be the sanme conduction type as that of the
substrate” (col. 4, |. 16-18) and enphasi ze that N shizaka’s
trenches are not identical in “structure” to the polysilicon?
pl ugs depicted in their drawings (Reply Brief (RB.), p. 1,
third para.; enphasis added):

There is a fundanental reason why N shizaka does not

teach or suggest these steps, and this reason is founded

in the details of the structure taught by Ni shizaka. The

polysilicon plugs 10 (i.e., the buried polycrystalline
silicon layer) of N shizaka are not part of or over the
source/drain regions of N shizaka. Nor are they part of

the device; rather, the trenches are used to separate
el enent s.

Appel  ants argue that because of this different “structure”
(id.), “Ni shizaka refers to the function of these trenches as
‘el ement separating trenches.’” Thus, the trenches serve no
purpose other than to isolate elenents; that is, they do not

function as source/drain regions” (Brief on Appeal, p. 3, first

2 Pol ysilicon is another nanme for polycrystalline silicon.
See CGodejahn, col. 2, I. 7-9 (“A doped polycrystalline silicon
| ayer is applied to such a wafer and a silicon nitride |ayer is
then applied atop the polysilicon layer.”)
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para.). Sonme confusion appears to stemfrom appel |l ants’ apparent
acknow edgnent thereafter that N shizaka does nmake polysilicon
plugs and may inplant inpurities into said plugs at |least within
the nmeaning of the terns in their clains. Appellants state,

“[t]he polysilicon plugs 10 (i.e., the buried polycrystalline

silicon layer) of N shizaka are not part of or over the
source/drain regions of N shizaka” (RB., p. 1, third para.;
enphasi s added). Had appell ants enphasi zed conparative function
rat her than conparative “structure,” this appeal m ght not have
been necessary.

That the examner’s ultimte decision on the patentability
of the clainmed subject matter is erroneous in this case is not
readily apparent fromthe respective anal yses of Nishizaka's
di sclosure in the Exam ner’s Answer (Ans.) and Appellants’ Brief
on Appeal (Br.). However, because we find that the inpurities
with which N shizaka's buried polycrystalline silicon |ayer 10
may be doped would not “diffuse into the substrate to form

source/drain regions of a field effect transistor” (enphasis

added), we are constrained to reverse the exam ner’s hol ding of
unpatentability under 35 U S.C. 8§ 103 over the conbi ned teachi ngs

of Ni shi zaka, Godejahn, and O Mara.
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The exam ner finds (Ans., pp. 4-5, bridging para.):

Ni shi zaka teaches a process of formng an integrated
circuit substantially as clainmed including formng an
oxide layer 3 and insulation regions 2 on a substrate 1
depositing a polysilicon |ayer 4 on said oxide film 3,
formng an oxidation film5 and a silicon nitride |layer 6 on
said polysilicon layer 4 (Fig. 3(A)), etching said | ayers 4,
5, and 6 to formgate structure having insulation sidewalls
9, a gate electrode 4, and insulation layers 5 and 6 on top
of said gate electrode 4 (Fig. 3(C)), formng polysilicon
pl ugs 10 between gate electrode 4 and insulation region 2
(Fig) 3(E)), doping inpurities into said polysilicon
pl ugs 10 (col .4, lines 10-20), oxidizing surface of said
polysilicon plugs 10 to form an oxidation |ayer 11 on top
of said plugs 10, connecting a source electrode 16 to said
polysilicon plugs 10 (col. 5, lines 1-4 and Fig. 3(L)),
etching said oxidation film5 and said nitride |ayer 6
to expose a portion of gate electrode 4, and form ng
an interconnection |layer 12 connected to said exposed
el ectrode 4.

Appel  ants do not contest these findings. Moreover, after

exam ni ng N shizaka’s di scl osure, we cannot conclude with

confidence that the examner’s findings are clearly erroneous.
Fig. 3A shows that “a p-sem conductor substrate 1 is

sel ectively oxidized on a predeterm ned region to provide

a field oxidation film2" (col. 3, |I. 53-55), “a gate oxidation
film3 . . . is formed . . .” (col. 3, |I. 55-56), “a poly-
crystalline silicon layer 4 . . . is grown on the substrate 1
having the gate oxidation film3 thereon” (col. 3, |I. 57-60),

“a mask oxidation film5 . . . is fornmed on the polycrystalline
silicon layer 4" (col. 3, |I. 60-62), and “a silicon nitride film
6 is formed on the mask oxidation film5" (col. 3, |I. 63-65).
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Fig. 3A does not show a plurality of “insulating regions on

a substrate.” However, N shizaka teaches at col. 1, |. 18-24:
In a conventional process for providing the

trench separation, field oxidation filns are forned

at predeterm ned regions on a p-sem conductor substrate

by use of a selective oxidation nethod at a first stage.

Al t hough plural field oxidation filns are provided on

plural regions of the substrate, a limted section

including only one field oxidation filmwll be

expl ai ned hereinafter.

Fig. 3B shows that all the aforenentioned filnms and | ayers
“and an upper portion of the substrate 1 are selectively etched
to provide el ement separating trenches 8" (col. 3, |I. 66, to
col. 4, 1. 2).

Fig. 3C shows that the “inner surface of the el enent
separating trenches 8 is oxidized to provide trench oxidation
films 9" (col. 4, I. 3-5).

Fig. 3D shows that “the trench oxidation filns 9 are renoved
on the bottom surface” (col. 4, |. 10-11), “a polycrystalline
silicon layer 10 is grown on an overall surface . . . so that the
el enent separating trenches 8 are buried with polycrystalline
silicon layer 10" (col. 4, |. 12-16) which “may be doped with
inpurities to be the sanme conduction type as that of substrate 1"

(col. 4, |I. 17-18), and “the polycrystalline silicon |ayer 10 is

etched back on the silicon nitride film®6" (col. 4, |. 18-20).
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Figs. 3B-C depict gate structures fabricated when the
structure of Fig. 3Ais selectively etched to forma repeat of
gate structures and separating trenches positioned between
i nsul ating regions (not depicted).

Fig. 3D depicts “polysilicon plugs” nmade by applying
polycrystalline silicon over the entire substrate and filling the
trenches. N shizaka s polycrystalline silicon-filled trenches
may be inplanted or “doped with inpurities to be the sanme
conduction type as that of the substrate 1” (N shizaka, col. 4,
. 16-18).

Figs. 3E-F show that “the polycrystalline silicon |ayer 10
is etched back . . . by use of the silicon nitride 6 as a mask”
for the gate structure (col. 4, |. 21-23) and “insul ating
oxidation filns 11 are forned on the top surface of the
polycrystalline silicon [ayer 10 and on the sides of the
polycrystalline silicon layer 4" (col. 4, |. 23-26) and on the
silicon nitride 6 used as a mask.

However, we can and do find that Ni shizaka s formation of
insul ating oxidation films 11 on the top surface of the
polycrystalline silicon layers 10 and on the silicon nitride 6
mask does not cause the inpurities with which polycrystalline
silicon layer 10 may be doped “to diffuse into the substrate to

formsource/drain regions of a field effect transistor.” W note
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that this finding is entirely consistent with the examner’s
finding that N shizaka “fails to show form ng source and drain
regions by inplanting dopants into silicon plugs and diffusing
inpurities fromthe doped polysilicon plugs into the substrate”
(Ans., p. 5, first full para.).

Qur finding appears also to be consistent with the
conventional processes of making the integrated circuits which
Ni shi zaka describes in the BACKGROUND OF THE | NVENTION, cols. 1-
2. N shizaka teaches that conventionally (col. 1, |. 31-51,;
enphasi s added):

: a trench oxidation filmis formed on the
i nner surface of the el enent separating trenches, and
an oxidation filmis then fornmed on the silicon nitride
filmand the trench oxidation filnms by providing an oxide
having a high re-flow property such as BPSG etc. After
this, the high re-flow property oxidation filmis re-fl owed
by a heat treatnent of approximtely 900° to 1000° C.

At the follow ng stage, the re-fl owed oxidation
filmis etched back to be left in the el enent separating
trenches, so that the top surface of the filmis above
the top surface of the p-sem conductor substrate, and
the silicon nitride filmand pad oxidation filmare
successively renoved. Then, a gate oxidation filmis
formed on the p-sem conductor substrate thus processed,
and a polycrystal silicon |layer and a Wi | ayer are
successively grown on the gate oxidation film

Thereafter, a gate electrode is provided by
defining the polycrystalline silicon layer and the
W5i | ayer to be a predeterm ned pattern, and inpurities
are then injected to provide a source and a drain of a
transi st or
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Ni shi zaka teaches that by burying polycrystalline silicon
| ayer 10 in trenches encased by an oxidation film$9, substrate 20
is effectively held at the ground potential in a stable manner
(Ni shi zaka, col. 5, |. 28-33). N shizaka nowhere suggests that
his process causes the inpurities with which the polycrystalline
silicon layer 10 “may be doped” to diffuse into the substrate
to formsource/drain regions of a field-effect transistor (Ans.,
p. 5 first full para.). To the contrary, N shizaka expressly
states (col. 5, |. 44-58):

Therefore, [the (sic)] follow ng advant ages are obtai ned
in the invention.

(2) A short circuit is avoided between digit |ines,
because no charge is accunul ated in a polycrystalline
silicon layer which is buried into el enent separating
trenches. Furthernore, if the polycrystalline silicon
| ayer is connected to a sem conductor substrate, and
connected through a source electrode to the ground
potential, the sem conductor substrate is easily connected
to the ground potential, so that the transistor operates
with a stable characteristic.

It is difficult for this panel to understand how t he
polycrystalline silicon layers buried into the separating
trenches can “form source/drain regions of a field effect
transistor” and inpart the advantage of functional stability to
Ni shi zaka’ s i nventi on when dopi ng the buried polycrystalline

silicon layers with inpurities is entirely optional.
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We have given the | anguage of appellants’ clainmed process
its broadest reasonable interpretation consistent with the

description of the invention in the specification. In re Zletz,

893 F.2d 319, 321, 13 USPQd 1320, 1322 (Fed. Gr. 1989). W
have reviewed the examner’s findings with regard to the
teachings of the cited prior art. Wile we cannot agree with
appel lants’ view that the “el enent separating trenches .
serve no purpose other than to isolate elements” (Br., p. 3,
first para.), we hold that the examner’s rejection is neither
supported by objective evidence nor reasonable. W restate here
that the examner has the initial burden to establish a prinma
facie case of obviousness under 35 U.S.C. § 103. |n re Fine,
837 F.2d 1071, 1073, 5 USPR2d 1596, 1598 (Fed. Cir. 1988).
Appel l ants argue that (1) the exam ner is reading N shizaka
too broadly and (2) Nishizaka’s polysilicon plugs 10, i.e., the
buried polycrystalline silicon |ayers 10, are not part of or over
the source/drain regions (RB, p. 1, third para.). Appellants’
argunent i s supported by the greater weight of evidence in this
record. However, our deliberations are not therefore put to
rest. Appellants’ clainms stand rejected under 35 U S.C. §8 103 in
vi ew of the conbi ned teachings of N shizaka, Godejahn and O Mara.
The exam ner seens to rely upon the teachings of Godejahn

and O Mara for notivation to forma field effect transistor
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havi ng source and drain regions by oxidizing doped polysilicon

pl ugs and/ or by inplanting dopant inpurities into polysilicon

pl ugs and diffusing inpurities frompolysilicon plugs into a
substrate (Ans., p. 5, final tw para.). Wat the exam ner has
not expl ained and we do not find apparent is a reason why a
person having ordinary skill in the art would have sought to
alter N shizaka s device in a manner inconsistent with its design
to function in a manner which underm nes its advant ages.

3. Concl usi on

Accordingly, we reverse the examner’s rejection of
Clains 1-3 and 6 under 35 U. S.C. §8 103 in view of the conbi ned
t eachi ngs of N shizaka, Godejahn and O Mara.

REVERSED

Teddy S. G on
Adm ni strative Patent Judge

BOARD OF PATENT
APPEALS AND
| NTERFERENCES

Chung K. Pak
Adm ni strative Patent Judge

Terry J. Omens
Adm ni strative Patent Judge
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M. P.V.D. WIde

CGeneral Attorney

AT&T Bel |l Laboratories

600 Mount ai n Avenue

Murray Hill, NJ 07974-0636
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